An unusual case of a hypothyroid patient with huge pericardial effusion due to Hashimoto's thyroiditis is reported. Cardiac tamponade occurred during admission. Eight hundred milliliters of pericardial effusion waswithdrawn by pericardiocentesis. Evenafter successful replacement of thyroid hormone, she had recurrent effusion two years later. Refractory pericardial effusion is a rare complication in treated hypothyroid patients. Underlying cardiomyopathy was presented with hemodynamic and histological examinations. (Internal Medicine 34: 1-5, 1995) 
Introduction
Cardiovascular manifestations in hypothyroidism include pericardial effusion (1, 2) , cardiomyopathy (1, (3) (4) (5) , accelerated atherosclerosis (1, 6, 7) and hypertension (1) . Pericardial effusion caused by hypothyroidism is demonstrated by echocardiogram in as many as 30% of patients (8) , however, a large amountof effusion is rare and associated cardiac tamponade is extremely rare; to our knowledge, only 22 reports of this disorder appear in the English literature (7, (9) (10) (11) (12) (13) (14) . Among them, precise hemodynamicdata were described in two papers (1 1, 14) , and histological observation was madein two reports (7, 13) .
Case Report A 6 1 -year-old woman, who had a history of systemic hypertension, was admitted to a hospital on May 30, 1989, with complaints of fatigue, dyspnea, palpitation, alopecia, dry skin, systemic edemaand weakness of muscle strength.
On physical examination, blood pressure was 1 50/70 mmHg without paradox; pulse, 62 beats/min; temperature, 37.3°C.
Thyroid gland was not palpable. Her heart sounds were faint without murmurs.There was nonpitting edemaon face and legs. : ; å :^i t-i-ixt±±j iqijz|ir:n:-[±i:i;:; avL :::::::::ii::x:;~izp v= "i-~n:i:rri::"^::
:.:...iLiiirM::;::!! ip^Frppip with mild pleural effusion and ascites was demonstrated by echocardiographic and computed tomographic technique (Fig.  3) . Liver congestion was not evident. Right-heart catheterization revealed impaired hemodynamics ( Evaluation of cholesterol was not performed. Twodays after the pericardiocentesis, cardiac function was improved and the PCWwas down to 0 mmHg(mean) ( Table 1) . Under the diagnosis of hypothyroidism due to Hashimoto' s thyroiditis and associated heart failure, the patient was started on a prescription of L-triiodothyronine 50 jug/day per os (P.O.) and digoxin 0.25 mg/day P.O. The L-triiodothyronine was finally increased to 75 |Lig/day. Two months later, her physical conditions improved and became symptomless. Serum T4 and T3 were 7.8 jig/dl and 0.98 ng/ml, respectively. However, TSH still remained at the high level of 36.88 |iIU/ml. Other laboratory data were within normal limit. Twoyears later, she had recurrent pericardial effusion and dilatation of right and left ventricles. Data of right-heart catheterization is shown in Table  2 . Coronary arteriogram demonstrated no stenotic lesions (Fig.   4) . The left ventricle was mildly dilated (Fig. 5) . Myocardial biopsy was carried out from the right ventricle and the tissue fragments were fixed in 10% formalin for light microscopic observation. The endocardium was thickened by accumulation end diastolic pressure.
of mutinous ground substance with sparsely textured spindle cells (Fig. 6 ). Myofibers showed attenuation and focal vacuolation. Basophilic mucoid degeneration of the myofibers was not evident. The ihterstitium was in part wide due to the collection of mucoid material and fat infiltration. Mild infiltration of lymphoid cells was seen. 
Discussion
In the majority of hypothyroid patients with pericardial effusion, the pericardium is histologically normal. However, in patients with a large quantity of effusion, cholesterol pericarditis is a well-known phenomenon. It is not always specific for hypothyroidism (15, 16), histologically characterized by the infiltration of mononuclear cells, crystallization of cholesterol, giant cell formation and fibrous thickening (1, 7, 13) , which may reduce a distensibility of the pericardium leading to cardiac tamponade. reabsorption of cholesterol might increase its concentration, and allow precipitation and crystallization of cholesterol. However, the pathogenesis has not been fully understood. In hypothyroid patients, cardiac output was markedly reduced, and the meandecrease from normal individuals was reported at 47% (17), however, associated cardiogenic shock was rare (18). Echocardiographic evaluation and follow-up examination of untreated hypothyroid patients demonstrates reversible cardiomyopathy including asymmetric septal hypertrophy, reduced amplitude of systolic septal excursion, reduced percent of systolic septal thickening, reduced dimension of the left ventricular outflow tract and systolic anterior motion of the mitral valve (5) . Although microscopic changes in the myocardiumwarranting a diagnosis of "myxedemaheart" are not found, the histologic pictures most frequently recognized are swelling of myocardial cells, vacuolation, degeneration of fibers, fatty infiltration and interstitial edema (1 , 4) . Since, most hypothyroid patients with cardiac tamponade were not fatal and recovered with pericardiocentesis and administration of thyroid hormone (9) (10) (11) (12) 14) , only a few reports included a histopathological investigation (7, 14) . The epicardium and the coronary arteries were morevulnerable sites than the myocardium and endocardium. The coronary arteries showed luminal stenosis by accelerated atherosclerosis.
The development of coronary atherosclerosis was highly associated with hypertension and hypercholesterolemia which were frequently encountered in hypothyroidism.
In the present case, clinical manifestations suggesting cardiac tamponade involved dyspnea, faint heart sound, diminished cardiac output and systemic venouscongestion associated with liver dysfunction. The fluid accumulation was considered to be caused by hypothyroidism; tuberculous and carcinomatous pericarditis could be ruled out based on the cytology and culture of the fluid. Cardiac infarction-associated pericarditis was also excluded by coronary angiography. In addition, histological examination of the myocardiumsupports in part the cardiomyopathy observed in myxedema. Cardiac function was remarkably improved after pericardiocentesis. However, persistent dilatation of the right and left ventricles was demonstrated with echocardiogram and angiogram over the four-year follow-up period. Underlying cardiomyopathy should be strongly suspected in hypothyroid patients with persistent dilated ventricles and low ejection fraction. The chronic cardiac failure could accelerate fluid accumulation and diminish reabsorption as a result of venous congestion.
